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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY 
AND MANUFACTURING METHOD THEREFOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a reflection type liquid crystal display, with 
which a process is truly simplified, yield is improved, 
manufacturing cost is reduced, and a reflection layer 
capable of stably realizing high reflection 
characteristics is formed and to provide a highly 
reliable reflection type liquid crystal display. 

SOLUTION: At the time of forming a microgroove, by the 
method of adjusting irradiation energy at the time of 
exposing photosensitive resin, the method of using an 
optional mask pattern at this time and the method of 
utilizing constituting elements (gate electrode, CF 
electrode, pixel electrode and contact hole, etc.), and 
setting the number, shape and arrangement of the 
constituting elements as desired at the time of forming 
the respective constituting elements provided on the 
surface of a TFT substrate, etc., the distribution of 
the thermal deformation characteristics of the 
photosensitive resin is adjusted and the projected and 
recessed shape of the photosensitive resin is controlled 
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^•.M-TU V^BgftLT, SRft14ttflB 1 0 2 

%tt*Mg 1 0 2 tmwmmmm&%mw.mz>&-? 
n(csii»snT!^7 i 6ttis)!i 1 0 2<Dmmicmm^iWim^ 

mttOWth 1 0 4 tfffM^nSo ^<Df£, i&Ttftfttlli 1 



(9) &ffl 2002-296585 

0 2±(ca 1 mofcmm (TFmao wu ha 1 0 

[0 0 7 5] LCTtt, 018tC^-r<k3 

!|$1t©Sft*Sttl 0 7*Mt5„ fit, 1 6 0°C 
^-./I/^-T'U V^KaWLT, g^tt^Hi 1 0 2rtfC«5 

WHS 1 0 2 ©^Bfc«fflfc«fflfc«#<DH!S 10 4W 

i?M„ ^©ts, &ytffiBsm 102 _htc a 1 m?)jx.m 
m (wo *?&au Daai 0 4©jg«*s»ufe* 

[0 0 7 6] W±IKWL fettle, **fig^^J;n 

«, «Wtt«MB«iBo«ttoiHia**»iB*' < 
[0077] (S3 (Dmmmwd ^mmmmcoRmmm 

[0 0 7 8] -(Hldb (v-i'^d^;!/— 7) WffM- 

«rfia»-T* c i:fc «fc 0 a^«flieojP*^(S]^ov>TiR 
KfeSo *i*Wic(i:, t9fSS7 i ex^;l/^— ^ 1 00 0m 

[0 0 7 9] -*(*wafMWfii- 

[fflM 1 ] CCftt, ^7Xlfi2 0 1 ±fclR»*s# 
S§5U->*X F^iSlIi: LTS1U 2 0 0tT6 0 

^fc 0 ^cDf-S*, Ell 9<D£oiaUI&mtf*:Z^m2 0 
2©±lClRjSg^*Vh^|,^2 0 3^tSltfc^a-(C(**ffi 
(C(H)fl^^L/cA\ lR*S^*VJs^v^2 0 3cO±tClR 
*WW**V>Ji2 0 2*H»Jfc«^K:ttlHliQ3V«Sfeba 

40 [0 0 8 0] 02 0tC^-r«fc3{C, ltZffl*A^#V^2 
0 2 Tfg^Lfc^^lRJil^cD/jN^^S 2 0 3 \C§m 

-7i\ HX$B*AVh?V>g 2 0 3^TtCfeS*-a-, ICS*^ 

[0 0 81] [ffHM 2 ] /J - 5 XS«±fc mfiLfcS # 
7 7 7JS7*t-L'i>'XMC > 4 0 00mJ/cm ! « 
(UV) ^figWL, Sl^ifiOb^X 

50 <t o t»bs«;-pffi^{b-r*. Sf«^<kL/tysP5v 
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[0 0 8 2] [fP9StflW3] 0. 7mmH«77SfillC 
k>*XhAFP 7 5 0 (^7'J7>h^>/^?il) ^ 

/to C^7XSI^UV%0~6 5 0 0mJ/cm 2 

H^bfc*S^0 2 2tC^To mfrsCD&olC, 2 6 0 0 
mj/c m 2 «±Ox*;l/4 J —<DU V^BgSfTS CtT 

[0 0 8 3] UVBHWhuO^— («3 0»ffl 
-To 0^OJ:-5Jc, Kf^^TT[H]fl*mt, UV 

mmrn<D^—^m& i 3 s icktaou vfigsta i o o 

[0 0 8 4] UVlKK3 90 0mJ/cm 2 tC@t 

u u vHRWMatfu vHswao^— *ia«*aft«-a: 

■To UVJH«MO^-^jaac*l 3 stcwtku uv 
H8*«u«t 0 £> u VRg«»o^— *iSfi**< -T« c« 

HiaAmtscfc^Sp b^u uvbbiwhu©^ 

-*S9 0iCttTlct5i:, H 2 5 ©J; 3 

L T V ^ £ C £ WW bfc 0 C titt b >?X h <DigffiE*r^ 

[0 0 8 5] u VBa»M<D^— ^a*i:SC?a<oa*ttiH 
^OV^Tia^cfe^^2^f2tt*r§c ^2J;D. UV 
BSBMO^- ^9 0 X&L±-V&til£m&iP3%£ b ft ^ 
Cttffrfr^Tco £oT> 9 0~ 1 3 5°C<£>SJg$BBT 

[0 0 8 6] 
[«2] 









25°C 


X 




30°C 


X 




50°C 


X 




70°C 


X 




80°C 


X 




90°C 


O 




105°C 


O 




120°C 


O 




135°C 


O 




150°C 


A 
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[0 0 8 7] [fBK0j4] b^X hlf^Sft^t/ci 
^[H|fllCO^TP^/Co iHHtoSSt* 800~5000r 
pmT^fb^^T^XS^tCb^X h A F P 7 5 0 

(M3 0 c P) **fcU ^49 0^3 0#IB 
tTofCo *«U1SL UV^3 9 00mJ/cm 2 I 
*fU 1^:^**2 0 0 1 efflfroZ-Co 

[0 0 8 8] ffSLfcD3fl<Olfi«»¥**BI2 6^ 

10 §o Mm/c4 0CP, 1 5 C P<Db^Xb A F P 

[0 0 8 9] b>?X hSjStcJFMb/cHi£b±tcr;l/^- 
^ (Al) *2 0 0 nm©IIS^li$ttg*HS* 

2^3>*>r;l/ 5 3) -Wfc¥»«£«T\ ffl 

BSr*tt«^l- StS'CJ&Sfe^ R*rtE±fc*T9X 
gSfcft^ttS^fcc fcT^{tt«ftK»SffiS**iS 

[0 0 9 0] K»*OSI©B**H 2 7 tc*VTo 1Mb. 

») Sfflv^TH* Lft I/^X HWtffl^fto H^O<fc 
bi^XMMJPAM. 5-4 /xmtDiBHT6 0%ti 

*1. 5 — 4 jimlcf £C£T\ 0^^V^S*fS!i^^ 

[0 0 9 1] Mf8i0!l5] bv^XhLC-2 0 0, SI 
30 8 0 8 (ftfcSipleyttSl) *Jfl^TK!GOfS£0#*li* 
SB^fc*S*> ff«ffillOtt*i:Hai<0««*»fco LC 
-2 0 0, S 1 8 0 8 St/ A F P 7 5 OTOb^Xhrt 

QWa* bfc £ t h . Stf^y* »BB3RT?*titf E3i0i 

[0 0 9 2] Sfc, WWJ*Bl9l*WfcA F P 7 5 0^ 
fflV>T|WI^*^tf SRJt»JO*Rl/^b^X h* 

ffll^T^IH]t£b^^b/Co cniCcfctK L/^Xh^i 

ft »j « ca a o»4 &m -c « ft < . /*5y> «fs§ <t 

[0 0 9 3] [flF8HW6] 0. 7mrnIf7Xlfi±ic 
l/^*X h A F P 7 5 0*3 fimfftiffils >:* 
-7>^f^T 9 0 °Ct 3 0 »F^-^ L/cfl UV* 
3 9 0 0mJ/cm2i»Lfc e U VP.Sjm ^U-> 
t-^ffl^T2 0 0°CT6 0»P^-mili:T* 
HO*f¥Hb/fco [Hlfl±^7;V^-^A*3 0 0 nml 
■ LTE«S**«Lfe fPHbfcS»«i:aW«il 
TOftt*7Xlfi«:, 4^mgX^-^ffl^T0 2 
8 co J: 3 ftfi£JI^;b*{f iy b/c 0 

50 [0 0 9 4] lib, K(^7VtSF T-5 0 4 5* 
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[0 0 9 5] ■ffi*fflftp*-&fe4:c5PBttaA^fi6n. 

**»jj£Lfcii8s*B2 9(c^-r 0 ig^iaic. 

$3 0% 3Vh5XH 80fi»4*^»6ht^ 

[0 0 9 6] [fffiW 7 ] 0. 7mmiP^X»«±tC 70 
Uv^Xh A F P 7 5 0^:3 /imlTflfiU 9 0°CT 3 

7>^lLEKftftVX>*ffl^T UV^32mJ/ 

3 1 9^ILtn«/^-^ML/co Stg«r 1 2 0 

U V£r 1 3 0 0 m J/cm 2 W2 6 0 0 m * 

/ > ^C: *5 It SUVffiM 



112 00 2-2 96 5 8 5 
20 

[0097] ^-2'ik(D^$—-y7znrc\st?7sYm 
momumMM^m 3 0 tcrn-to vm^$— 

8 0 m J / c m 2 IC LTfpJ^^To TctCZ, 

[0 0 9 8] /^-~>^lc:fctt&U VBgUB 

8 0mJ/cm 2 W3 5 m J / c m 2 MM L Si 
fSl¥X^i3 Hc^n^n^-To ^3*9. MflcO/^ 
?--y^60mJ/c m 2 OTt0l^x^;l/^-t 

[0 0 9 9] 
[*3] 



UVRBttiGnJ/cm 2 ) 




10 


o 


20 


o 


30 


o 


35 


o 


40 


o 


45 


o 


50 


o 


60 


o 


70 


X 


80 


X 


100 


X 



[0 10 0] [fMMM8] m3 2lC^~?£olC^ ij7X 

IS3 o i ±tcx h^-ry^coiHias o 2 gbso. 5 50 

/tm, Hi 5|im) WL, C <D_LK: l^X h/S 3 0 
4 (AFP 7 5 0) SlflJUco 9 0°CT3 0^-^ 
Lfc«. 3 900mJ/cm 2 ^UVW*U 20 0 

[oioi] ^-**te^r*WII»tto«««l«K 

*0 3 3(C^-r o ffiU H3 3JC«Jt«OfcfttCU^X 
[0 10 2] fci_tBMBL;fc<fc5fc:. *H3ffi^*CcJ:n 

[0103] c» 4 <Dmn&&m) ^mmmmo^mmm 



[0 10 4] -HtOi <Dff$J&- 
[0 10 5] 

[ffH«l] 034^^5^ (a) Fq^*-V. 
(b) ffiR/^->, (c) (d) BJg 

Rtf (e) VfrS&Stt»fi»«* 

ffiTftBILfco 0. Tmmf^XlIliC^XhA 
FP 7 5 0 (ShipleyttS) ^3/imgTf$U PL 
tf R , * fc tt * > # 5 > #2* £ SEg Zfttc 
B)(x*;I/*-8 0mJ/c 

m'-ea&trs. cn&mmk. 135^*4 o»w^ 

fto 2 0 0°C^ 1 0$PeS<D^— ^^rfToTUv^X 

h«r^±^S!ik^^x k^XhtA l^2 0 0 nmi 
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10 



[0 10 6] J8^->te. 0. 7mmp7X 

SKtCl^Xb A F P7 5 0^3 /imft»L, H^c 
X*;l/^-3 9 0 0mJ/cm 2 «8aKL/Co 
1 3 5°C^9 0#^— *«rtT^U^X h 

Ott 1 B$Bfl*fT*/\ U^XHiCA 1^2 00nm 
*(CXS3K* LTK»«*ftMHLfco 
[0107] fiU l*/<*-:/*»SO#iRlfc*<«£ 

/"Co vW^ciiT I TOcomfiBm 

kTffft^Frai C£ffiO~ l 8 0° M'90~2 7 0° 7: 
A) 0«#*<»4Lft. 

[0 10 8] cn60S««k:¥fT«*A«S*. A*f 

« & zfw - y v izjjmc&^x saraitt # * % < 

S6ot^5Ci:^5, *rft*>^ »P3, ^Jg&tf 
i*<ft9, 8S^^ — >T*fJ: I TO 057^32 

ia©«a«3V*tia^o*iRi * o t a^ < a* c 4:#«w 

[0 10 9] [f¥«0j2] nfi« 0 B B MJ 9 5 7 8 5 (Me 
rckttSO tCZLfettfe^MAQ 8 110 3 (Hgffc^tt 
S) *iBAU 3>h9Xh5*#*ft»fcftJIWaiC* 

i (0, 0) = io (0, ^) • t 

, 0 = 0° ) - (1) 

[0114] fcMmm£km^mw*&m~?z>mm&. m 
izmmic Am-? £ 
t)f:ot (i) s*a»-rn«*v^tf, ififciwictt^tt 

I (0, ±0) ^ (1/2) Io (0, 



(12) ^2 0 0 2-2 9 6 5 8 5 

22 

* [oi io] %&m&m 3 6 icjK-to m^(D&5ic. j tn> 
jP*^»<a*«ifw*^^Ri**w»&n, i8o° y>r 

Xh*fett3 3 0° ^XhTB^OKWaps^Sn* 
L^tffe^So L^bft^e. 3 3 0° yf;*h**« 

[oi i i] &mttm3 ncfr^o wvm-eitttiLOo 

JjfatJjiiL9 0° 7irplT^^tt^fbbftl/>/ci6^S 
»WttO*ffi«#tttf *SV^tf. — *-e«tt«1?H:*ffl 0 

*p*o BP'S* WttJBT*±^»iR»'ttti:*ffi«#tt*«f 
7?fu9 0° ckO&^ftO 0 

[0 112] ff«M«l^fWILfc*R9©/^-VttS 
Jrt«lc»ttfttt#tttf»ftt8o B3 8CJ;5IC, 1 
8 0° 7^Xb Wc^Xh ■ ^Xhl B B B ^l»o A 

ttfiO. #ffift*fr&A«*r*#3^* io (0, 
0) , AMfte, ^eft 0^e>Ai**rs7 I £coyxh • * 

XhJijgjl^T (0, 0) , A*tft0, -f5\iLft4><r)ft 

#o° ^[fiitcs#t"r*isos*rss*f^*R (0. 0) 

(0, 0) WOJ;5^nSo 

[0 113] 

(0, 0) • R (0, 0) • T (0 = 0° 



20 



[0 115] jW*fcr*PJ<D«£\ JfiO° fc 1 8 0° . 
9 0° k2 7 0' ttSt/uH*U^ (2) 
Steffi 0° 7?^1^75"fu9 0° ^lSltoa-e^ffi^6<D 

0 = 0° ) • T (0 = 0° , 0 = 0° 



) • [T (0, 0 = 0°) • R (0, 
0, 0 = 9 0°) (2) 
[0 116] ^CT% »P3^^->Ott«S»*64:yx 
h^xb^^ffl^^/cS^tcot^r, (2) iKfr 

(^r-X3) fcO^T, (2) *^6R»**fWLft 



0 — 0°)4-T (0, 0 = 90°) • R ( 
[0 1 17] 

C*43 
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mm 




C7 — JU 40 DU 


>r- X2 
<7— X3 


74. 7% 32. 9% 3. 6% 

74. 7% 32. 9% 3. 6% 

75. 2% 32. 9% 3. 5% 


16.2% 5.9% 0.9% 
16.1% 5.3% 0.2% 
16.4% 8.4% 1.3% 




=]> h^X K 




0 =30° 45° 60° 


>r- X1 

-y— x2 

>r— X3 


4. 6 5. 6 4. 0 
4.6 6.2 18.0 
4. 6 4. 3 2.7 



[0118] m3 8tc^r£?tc tUFimmt^ 

SIIRfcHr;l/*ff«brco iSSMJ 9 5 7 8 5 tczifettfe 
iMA98 1 1 03^:4. 3 w t %JI-&U tel^tltf ^ 
^8 ^mtc&S^^tc*^ 7;bttC B- 1 5 (Merck 

[0119] fcMmm&m^mm*mm?2>mm*mm 

L/cc te**a5lcSto S5£°X HffiO-fe/l/fcisv^ 

t^-x 2 <o£ ? tc-tr/i/^a^-r 5 c ^ t?a*fTtonrc 

y-X3 0*ll^<£ 0 fc 3 > h ^ X h iS < & £ C £: ; 

[0 12 0] 
[|§5] 







=» > h^X h 


>r-xl 


44. 2% 


5.3 




44. 2% 


€.2 


>T— X3 


45. 2% 


5. 1 



[0121] &s6LRitffi<Da&'*f—>tLTim. n 

yx h • *X h«SOtti:S»*5©73(fi*^»K:lH** 
toi* S C fc T-flS V ^ > h 5 X b f$ 5 c t # T- # 

/Co 

[0 12 2] [ffW!3] IMG 1 2 2 0DU (Bl 
ItXttS) <DAS*Jtft ««ftt*JW« Lfc*S**B 3 9 IC 
mt« fit, 73(40° (tflBttl&RlRttTa^ 7?tLt9 0° 

9 0° ) tt&^nmnBrwMMfifa C^iOo ) J; 1 ? 

[0 12 3] !PJJ^$gS«:S6 1C^-r„ fSU «P3^^~ 



20 



30 



40 



$-t±rc^-&^y-X2 tbf;, S6iD, y-Xl£D(S 
■5 X 2 J: »> fe ffiv ^K®m*nm.~t: # £ c i: ; 

[0 12 4] 
»6] 

«^£JtRG1220DUi:fSPJS9t4RJifl^+3-t*fc 







^T-X1 
^-X2 


38.2% 
36.5% 



[0 12 5] ?CT\ 1214 0&C*Vf <fc?tc, ffii!?Jg*f1S 
4 0 1 ±lcffiHJl 402 (FT-5045LE (f»;V 
*±K) ) , A/4S4 0 3, 1/214 0 4, StD'H^ 
S4 0 5 (G 1 2 2 0DU) ^«ILT, lftfijftg* 

[0 12 6] 
[*7] 





S#T* =3^h7Xh 


^-Xl 
*T- X2 
-tr— X3 


35.3% 17.5 
34.1% 17.1 
35.1% 17.2 



50 



[0127] ccx% mRrtz—vtowfofifatmytiR 
®tt^iftfcffl^saffltt*ia*-aa*fe«^*^-x 

2, W-yB^»fi*ffl^fclH*-y-'X 3 k 

[0 12 8] W±KML//c<fe'5Jc. *HSS*J»^<tn 
B^jS^l^^W^^Lfcfl^tt^^^Xh • 



[ 

L 
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[0129] amscommmm) *mm&mv&, mm 
[0130] *nm&m<Dn?&, yuyv^^vtm 

[0 13 1] 

cDSWSWdc^^-rKffiB^feSo H*. 5 0 1 teftSffi 
Sf. 5 0 2tiU7U^*. 5 0 3(i*3tffi, 5 0 4 
{mytfo, 5 0 5«R»ffl*ft/^;l/, 5 0 6 tiffiffiSr^ 

[0 1 3 2] «7t«5 0 3ti. BSf*n=l. 4 9W 
cOcfc^tc. ffi5 0 3 A^tufBS2^f4®tCfflSbs A 

Kffi5 0 3 D^S5 0 3 c mm^mmctmir « 

ffi5 0 3 Ci:l5 0 3 B (flufBSS 1 <D«£4ffi 
JCtB^) ii: 2 ° x l5 0 3 A^(i4 5° £L,Tl^2> 0 & 
S5 0 3C £f&5 0 3 Bli^Pfr (0° ) ^LT^g 

[0 13 3] R1l7 ! eiS5 0 4 ^*7 i 6ffiIiJ^^<l7t«^A 
/4ffiffiifii:*OTL/'ct)©T*SSo fi®Sf*»5 0 
6ttJB&r*n= 1. 3 4(7)7 7Hll7 7lil^h 

[0 13 4] ^if5 0 1*^tB»Ucm U71/ 
^^ 5 0 2^/TUT2»7t«5 0 3 <D AttS 5 0 3 DtcA 
*hT3o »3t*ErtfcA»Lfc3t«5 0 7 Ate® 3 DcOffi 
A. EP^ffiS 0 3 CtC*fLT±4 2° OJttSfc LT8« 

K*fU S5 03A, 5 0 3 C»C|R|*^ric»5 0 7 B, 
5 0 7 C^A «K5 0 7 BtiBS5 0 3AT?t)tS» 

u H^.fc'SfcstffiiiJctta^^i/s o stu^i^o 

m&LS 0 7 C ffi5 0 3 C\©X»fttf6 4° « 

A<D?*k ttSc® 5 0 3 C tCfp]^ *5 ^c5^tetufS 5 0 7 B 

[0 13 5] -77. 15 0 3 C\OA»fttf6 4° fcCF 
<DJ3c#&t£tfi3ia LTffiH»f*/B 6 , RS^tS 5 0 4 



(14) ftffi 2002-296585 

[0 13 6] tttfJHBBtt 5 0 7 Dtt»tt«5 0 3 

e> AM Ltrte; <iM/ 5 *JS § SSIB L fc £ -5 
*cSBt«5 0 3, P3fflft«5 0 4, E»3J?SB/<iM/5 
0 5tt«BW*JI5 0 6«^bT*»UT*0, 
jfiT»Wlli:aoT^fc. «)t»ffi5 0 3 C, IMS 

«I1^7P>h7-YMffl^ " 5 

*^7P>h7>f h^-jifflbfc^ " 12 

[0137] [ffH« 2 ] 042il fPHfiffl 2 ©BBS 

[0 13 8] fPBWW 1 Ttt. tT(?)W?:ff?«* 

[0 1 3 9] BSG><fc3fc:* ©7t«5 0 3tCte{gJSlff* 
H5 0 6*^LTP3ffl««5 0 4tf«tlT**o 

5 o 7 b, mfw&frbtomnwttos o 7 d«, r®^ 

M5 0 4 B, ^ B B B /^^;l/^ffi5 0 5 A^iiiBT* 

[0 14 0] L^Lft^S, 0 7 

30 B , 5 0 7 DftfcR«Jttfi*««Lfc»fc:E»Sn, S 
StRll)tfi5 0 4lLA»tSo c<DBR«)tttE<Of^fflfc: 

[0 14 1] ftfe, *^WTte-MbTR{i7 , c«^b 

lOI^ A/4tt*MS«O^I6-iS««#tt- 
A*f ft #c^tt£r A / 2 fitBM« 22>tctt>, 
40 cfcDS»*»T**« 0 

[0 14 2] [f^HfiW3] 04 3», f^SiWJ3©E*f^ 

Si/^c46, ^HS-T^o (ao«tfti:oi/^T«{tH»J 1 £& 

50 ©mg-r&o 
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co 1 4 3] ^ y^^tKmrnm^Tskmrn^-w 
[0144] *$&wm*>its m^yt • ftosmyetDsat 

1, 2fcWi;<. »3tt«fc3iBB»«llOIBfe:ffilBSf*Ji 

T-^>^£?To/c^e. I T0M*3K»k:J:t)Jgrit-rs 
lilt I TOJifcHifr*^ £Kfc«l»t«*:{K«Sr 

[0 1 4 5] fib, *fflO«S^K«<3!>»fr. *f¥«fi!l<0 

m*m 4 4 tcTjrTo 

[oi4 6] 5 1 i itmnrnteTF-to fnw^ 
«»*cov^t«H4 3fcrai;feo"e*So mnms i i 

ttH^Lfc«fc3teffiJBW*/i5 0 6 2:iSW«ini5 0 

MBi^®iRtc<k K> < "T tit feMlE-T « c 

[0 14 7] CG>**y*-/**;l/— M07nyh 

[0 14 8]Sfe, X^— 9\ fcf ft I T Olfi^ilM 
ntf «SM#5£<0 * * / ^ fe ^If^ t & S c t tt a -5 

[0 14 9] [f¥«0!l4] 114 f^»«4<DS*fffl 
[0 15 0] 0*. 509ti:PET^^ ;bA±tC I T 0 



(15) ^PJ2 002-296585 
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its) ^ffitc^*^nTv^ 0 cn^rW^iS5 0 3 

JCW*IR, 15 0 3 BteM2<D£5Ui^£^£7}<¥T& 
Sfc#K PET7>T7l/Afcffi5 0 3 BfcttfilHSfa|5«l* 

[0151] — Jo. S5 0 3 Aiim?4®TfeO, mifjtc 

S5 0 3 Am mMomftfa£mm<Dttmc&*)$hm 

[0 15 2] I TOW14P E T7*>\/I±±icmf8.ls 

[0 15 3] MtS^JS] 04 6 (a) tt, ff»W 1 <D 
4\ 5 1 0{iMI, 5 0 9«PET7>f;VA^U 
-TSo 

[0 15 4] ^fflffttfftlcLftSBHTtt, 0 5 2tC 
20 <fc 9 tC. agftffi 5 0 3 ±<Dffi 5 0 3 A ici&mtfi&m 

^LTl}tI5 1 0*E«Ufc*V eiORKifi^JBS 1 
0 s&Jg*^ S tc 46 *4«>B}fcfc: J; 3 ^ £ - v $r*f? 

[0 15 5] *ffH«TttfiBSf*»*^LTi«)iail 
OftEH-rS^atUT, fffl|«4fcBiPET7-f;I/ 
**WD{t«-«#tt*ffl^fco 04 6 (b) P E T 7 
30 -Y^AtDBfiffiH^-ro 0*^12^-^0 4 6 (a) £1*0 

U-efcSo «JffiOPET7-r;l/A±ti:fifflSf*»»», 
5BJtt«OMHfc»j5KbTfe«o M15 1 OliUfe-O* 

So COPS. 5B3t«*S5 0 3 A±tcffifi*rs<fc'5tc > 

^0 [0 15 6] iK^t«5 1 0£ffi5 0 3 A a. 0^^^ 

15 0 3 klcXM^tcftmr^M^yuyv^^ h(Dm 

±s*rtc*o^*;i/iBiJ«cEJttsnso 
b 5 o 3 a «aa-r *aift}ie«»tt. a 5 0 3 a 
mmytms 1 otcAWLKiR^ns/c^ ««#ojfcai 

S»*nfc«*5ttfera«fti:iB)1fiLTUS5 3bV fffi5 0 
3 A t 5 0 3 B £X* It* 3 0«W±feSaS 

50 a^i(*H:*«k:*v^««fc:Lft^#SELa^^ 
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[0 15 7] tS5fe©f§B^T-fe^fCcJ;^lC, Sft 

k> . ^aymn^^^Mzm^Tmmftt lt u +^ 
[0158] mmm^ ma 7 it. nmmecD^mm 

It, S^AttffiS 0 3 X)t>^Xm^tcfm<Do^>, - 

^n^im^t^'mfmm^mmvx^. mm<D& 

[0 15 9] Elf, X'J -y h«i5tSLS5 1 2 fck, Z7'J 
^U;HstII©S^3<StcaSbrcfetDT-$)»3, tB3 Dfr 

[0 16 0] cniCiO, 

[0 16 1] CCDMl&lt. M4 6lC7n^r£oiC, mft,fa 

&*&it l fcmicST'etert Att-r 5ct^f>, fit b<o 

[o i 6 2] 04 9 icmmmim^itmrn^mmm^ 
•To nm^. 05 ot^-rj;?^ *7t«cDA&t§jjjgtt 

7^^ffi5 o 3 cic*tf 5A#tftft©'h£&^-e& 

D, SfoT, ^{c3fi^liRffTffi 5 0 3 C (M5 0 3 
B) JcAHhTSo COE^0^Lft£?k:*/i;tf 9<Dfl5 

ttt%sci:T\ fcmmtoytm*. i5 0 3 ctfRt 

KM^S C i: -ezi7 , e«A*f7 , e*{g®iff^@T^:S^ 
[0 16 3] c<7)^Tfetfjte^0iJi;|5iii, Soffit 



(16) If If] 2002-296585 

30 

it. hi 5 1 ic7fs-?£o&ffim.tfmf<bft&<, 
[0 16 4] u±mwLrz&oic, ^mmmmic^tx 

it, 7ayh7^ h^«tx.fcS^3yrS B B B ^^;KDl4^(S] 
[0 16 5] J-XT, *fgB^cD|f^^fBi:LT*i:i6 

[0166] (ttis i ) mm.±.inmmm^ l tsmi 

mmmm i^mmm^m l Ttut But sis^st;: wattm 
mmmmvm&immitcoftttttmBL. mm® 
[oi6 7] cms 2) mmmmvMnmatfmm 
20 [oi6 8] (.mz3) ffimmmm(Dmwmm\i<Dft 

[0 16 9] (^IB4) HufBS«oaffi^lS^e>n§# 
[0 17 0] (ttfS5) Sffi±KlHfliS^LTSmil 

^m^^rwmm^Mmc^ifi^nrc^^m 1 

a^ffM-ri.^2coxst, mmmmm±.\c mmmm 
mnm b ho *s a* l ^mnmo m BR*fs^ff^-r 

c t ic J; 0 . buIB^ 3 Olglc S fufBttJfla/B^DiufB 
[0 17 1] (ttfB6) BflfBmfliS^tuIBIHa^ ^« 
IB 5 tcfBSg<DS*®?^liS^M^Siji^ao 

[0172] (tttB7) mmmm^cmfimmvkn 
50 n^mnmmm^m-^mm^'^—y^f&t^^ 
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[0 17 3] (#128) HufBHtflg®tgl5^K)Saa^fig 

-r 5 x« 6 ^tss^s*f§yr« B B B*^^s«o^^ 

[0 17 4] (#fB9) SS±EMMi*fl'LT£*fli 
tffgjjg * tlT * * S WS«£a3RS«©»ifi2r ft -p $ 0 

§ c i: ic <£ 9 aK«Bi»OJP*7? lS]fc-PU''TiRtS|s(so» 

[0175] am i o) mmpa^mftx.^^-^ 

1 0 0 0m J /cm 2 &L±comt-?&Ct%:%f @Lt-?2> 
[0 17 6] (#15 1 1 ) fufEJ5 1 <DTM<Klm\c, fufB 

So 

[0 17 7] (#fH l 2) MSam l coxgcDfuEs hub5 

So 

[0 17 8] Cf*8H 1 3) SufBS i oxecotutc tofie 
9-12 OV^-Tti^ 1 Ste§E«OS*tS!«fl»^»® 

[0179] (wtsi 4) ass*. mmmm±icm^ 
[oi8o] (wis i 5) mmmmmomzwatftm 

[0181] (WfE l 6) *9i2»«<D«aBtc89:^5ns 

««3^*«SftT^«ci:*W*fc-r«f*IBl 4X14 1 
[0 18 2] (WE 1 7) huIE»*#T F Tifi?« 
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[0 18 3] (WE 1 8) BufESlgtf T p T g«T<?& 

ammo* smsttLbomi t mERtum t *mw& * n 

[0 18 4] (WIS 1 9) MESJBiH^MElHlOtf) 5 !^ 

*we i4~i 8<oi/^-rn^ i micmm.(DKmmm^ 

[0 18 5] (WIS 2 0) S4E£, MB«K±te»*« 

[oi8 6] (wis 2 i) msmmm<omiE\aa^ * 

ia^6aa<fe5fcjB*snrv^cfc*wa 
k-r*f*B2 o icE*og«s«B*^SBo 
[oi8 7] (wis 2 2) mmumt. mmmmcmw 

WE 2 0X1*2 l fcEttOEStSSKS* 
[0 18 8] (WIS 2 3) huESPGaI*. HulBMBiHrttc 

[0 l 8 9] (WIS 2 4) BufBSBffite, MEfltllffllrtfc: 

[0190] (wiB2 s) m&t. mmm±ic&tfiz 

[0 19 1] (WIB2 6) S«t. itufESffi±lcffM2 
tB«fl§®±tcJBfiK*n. SK»KJ10W]fElHIfl«:SWL 

50 <DHUffilCft©lK14#^ 
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A A * fc «4«/h k ft £ ;Sf is ff — SSrT £ c k a k 

[0 19 2] (#12 2 7) MfBTtKlRS^yX h • *X 

[0 19 3] (#12 2 8) «JfiBS»»k«HH5ttBRiR«0 
Hie, ffiAA&tf 1 ttW±Offi*BS*5^K»6nTV^S 
C k*Wfltk-r*f*B 2 6 fcE*©g»S?8A»^g 
Mo 

[0194] (#122 9) mzjxMm^mmaBtt 
«\ sxfa mm. mm, Ktt^&wftifci 

[0 19 5] (#B3 0) ¥±iffi^6, Xfcfc¥SBk¥ 
fiffc:^ l <z>ftaT*:fc%±#«S l <Dfg£4Bk. tufBSS l 

£ft!g 2 Oftft-efi-B"FW**2 £>«*4Bklc <fc DffM 

E«snS)Hi*«IAfcBHBBaWi:. «&i2»3fc«<0-F8P 
fc#lSE»*ftSfil*S«A>**Jl>k, (tulBW^kitu 

k, *JE«Jt«kWflB8l)t*k^HKcE««n. *ii2» 

HUfB{£B#T^Jl> HufBfiT^*, StfaufBSI^iKA 
«»'T*«-^(OHfc:SI»*»S , i"fcE«*ti 

■c v> s c k * w* k * a Rfttmm ^m^mWo 

[0 19 6] (#IB3 l) TfiDHfrCK Xte¥tlffik¥ 

fiftcs i <ofta^3i"6±* , «ffi i commit , MtBig i 
o«HBk«»LT*jai*n, atneaii 

sn*ci»*a»«Afeii3ieEk, tMEWtsowBte 

E«sn«)ttJB*fllAfcBaBB»«k. ffil2»ft*OT« 
KJtlRjEB 2 ft £ KJ» SfS A' ;b k , *W2Slft« k hu 
f 2KM1BK A> rt^* A* k £> RS &c IBB t£ ntcMffiSL 
k. HuEfi^«kWI2#7t«koratcEB?ft, Mi2» 
)tt«<fc0feJB*f*Offii/^BSf*Jlk*«*, MfEflTt 
«kWI2R^*»^<*/l/k^ffl»*»A/^E«Sft* 
kkfete, tuiB#ft«u WI2ffi®*f*Jl. ^tftufBflT'c 

«*»S"rs*^omtcs»*»*-rtcE««ftTv^ 
c k^wak-rsswfflSfta^SBo 

[0 19 7] (#12 3 2) ffiE«ft«#P3«ite«"efcS 
ck*W«k-r £#12 3 l X« 3 2 tcfBfc<D5*r§y?£A 

[0 19 8] (#12 3 3) S982RfflJtfi*i. MH&MftM 
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[0 19 9] (#123 4) «jffiS»t«tC, T^^'ft^r 

ift±*^*)1^BJIS««E«ShTi/^*ck*W*k'r* 
#12 3 0-3 3<Dt^ftfr 1 BlcflEKOSMSttASa* 

Sic 

[0 2 0 0] (#123 5) MEttO®|£Ute*ft±3-£S 
ft^gSRtf, HuE3t«k*5E*?t«k^H^E«^ftT 
*5tK Hu82*^Skffiffi^offlifttt*ift±««a)t^B 
HSfctf, )tt^Wlt:«HlbTE«**iTV^«ck«Wk-r 
70 £#12 3 4 Jii|HKOJE«5!*A*^§t«o 

[0 2 0 1 ] (#123 6) Sul2»)tt«0«B 
tc IBB S ft £ Jt« k , m 2St^ S^gffl ff^fiK « ft fg 

Bo 

[0 2 0 2] (#12 3 7 ) SJftffi k . MfB»7t«OfflOB 

tcEB^ft^^ask, iw2»3teR©aB«c««snfca 
iiitti k , HuiHSKttg k mi mmmmnm torsic 

»«*ftft WSO«*flf«0)ie*9RJR-r aftRiKJl k £r 
[0 2 0 3] (#12 3 8 ) Siftffi k . ftuf 2#ft«eOffl!IB 

tcfBB^ft^T'cifk. mtmytm<DmmicBj&^nrci& 

«SftfcWffi©iftfiW«©3t*»'Rt'*)tt»il5Wk^ M 
I2^KiKS^*uf2S^*kS^fy^JfM^ftfc^Sm 
tt* k t? c k k * £ iHQBSd. 
[0 2 0 4] (#12 3 9 ) ItEanilffiR^ I n O 

f)\ M12iaW»«ttlllO»flZfc«to*T. R, G, BT* 

30 «^b<*s<fc3Jc»i«EStiTftsc:k*«Fak-rs 
#12 3 6 — 3 8 oi^-rft^ i m^wssomm&Uo 
[0205] (#f2 4 o ) mmmmmm t m mmm 

•UTi/^sck^wak-rawEa 6xt±3 sicekg) 
[0206] (#t2 4 1 ) mmimmmm. mmmm 

^o ffiiJlcEH^ftfcSKgp«<OMIH*^ffifflyoB±^^^ 
ftT*5^ WEifi®tPf*»k«ufB»^«kA^ ->ft<k 
fe— ffltO««'T»!B»LTV^SCk*Wak'rSf^E3 8 
Xtt 3 9 (cEttORg^SBo 

[0 2 0 7] (#124 2) TffiB^S. XttTfiffifcT 
fitc^ l cDftm-C±L%±tf%m l <o«SBk, tuf2^ l 
<30««Bkl»»bT«fiR«ftfcH»E« 1 ^^SJ: 0 
* ftm 2 OftgT^T^^^ 2 tO««4ffi k K cfc 0 ffM 
*ftSa8P«r«»«l^fc*3t*Sk, HiJE#3t«©filJBfc 

E«*ti*}twfc, mm^tm±^pr s < kt>-«po« 

50 «"Cffi»LTEB^ft/'c2iWai5*fk, ffiffBSB^gWOBU 
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mm 2 <Dmm)&mcmt l fz>tircmytmt*^ts£ £*<& 
[0208] (ttte 4 3 ) masssmmt t mmitffi. t 
c t %mm 1 1 s n t b 4 2 iB^tofigw^Bo 

[0 2 0 9] (#fB4 4) «Sfmm&K.. ft<Df§lRl14£: 

3 8-4 3 ©^-rn^ i «tcfBK<0Mwsa o 

[0 2 10] (#124 5) Buf2ft«^ft14^ft±£-t>:S 
y&¥8JRtf, «H23t« t bus BSftlS t <D IB |c BBS $ tit 

SttfB4 4 tciBttQBBB&Bo 
[0 2 1 1 ] 

[0212] #«w©E*ffi*fi*ji®».k:«fcnfcr, sa 
[g] 2] caO^^tcov^T^fcOtaJi^n-feXi: 

©tajs:/ n -b x % n^-r w ffiit fe s „ 
[0 3] mafBj«^ic»c-3V''Tfie*fc*«w<Dvxf 

[0 4] sup^u v^zLTakftttmtz&rcm&W't 

ZusfjV—y (A 1 £r§tJP2 0 0 nmlc&titm ©KIK 

[0 5] U V + aTOHtX^^-^ 5 2 0 0 m J / 
c m 2 T*-5£{c L/c&mcfc^T, U->*X hMJ?*^fk 
Ufd§-&©v-f*n? , ;l/— ? (A 1 SrflIJP2 0 0 nm(c 

[06] C««ft»fli*iE*»*kLfc» 

5» 

[0 7 ] fHH0!l l OSI*»tt*IMBbfelS*«r5%f Wtt 
[0 8 ] fls«0y 2 OK«»tt*IMBbfelS»**-rWtt 
[09] /N-^B^tc^OKlS^BtUfea^&tfEiii^ 

[01 o] /N-7ii7 i etc zzEMftfrnzttt^^ ?u 

[0 12] SffitcA I HfiB^rX/W*, 7*h'Jy^7 
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[013] y-hmn, c sii, 7 s — ^w^coms 

[014] KH'>*ffii:S*f«S«:*^B*itcgE^-r« 
3^*h?LO*f2, BBS, fflSCiO, E*t 

•So 

[015] f^Hfiw i cDmmm<ow®mi£*7jk-?mmm-e 

[016] ft 8S0IJ 2 ©#!H»©«W&«j«*jjVr KffiiT- 

[017] ifmm3<ommm(Dmmm^^irmmmv 
[018] ^hah 4 nmmmoM&mm&TF* mmmv 
20 [019] imm i ©ttWBJioeww^^js-rasH-e 
[020] ^mm^Bdhmmc-^^^Bm^-rm^m 

[02 1] y*9-y*«HH©IMfcfc:<k*5E««*S'r«l 
[022]. U^X h8B**tBU»¥K"eJ68o 

[023] u^xhSffitccaaw^-rsa^w^c: 

[02 4] uvBH»t9atfUVBBI*»o^-^iaft*« 

[12 5] u^xhfcflttawa^Lfc^s^'rBiRfR 
we* So 

[02 6] Ui;xh«B*Sf««a?W*5« 
[02 7] S»*OfflS«***"r«fttHT?ftSo 
[02 8] ff«Lte«»*7bO<«*l**^-r»fffiB|-e 

[02 9] a^Sftffli/^TBliPWffiSr^tS-e-fcWfreO 
E»**«SLfttS**Sf»ttBi-e**o 

^ [030] ^-?&<D/*#—->?znrzmfa&7*'?m 

[03 1] 80mJ/cm 2 Jgctf 3 5mJ/cm 2 L 

[032] #7xas*st«a8TJ&5o 

[033] ^-**«ca*^*^^R*^-r*««^ 

[03 4] ffli l 

[03 5] S«WttOiBlffilS***rWttH-t?«*o 
50 [03 6] ?fc B B MO^^Xhft^J^#t^Olif^^^/c 
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[03 7] KmmVTs h • *X hffi 0 B 0^B^SIS:tf5gtt 
[13 8] 180° 7^b«^cWh-WhiSS 
[03 9] «JtSOfiftH$tt**-r«FttH-efe*o 

[04 o] ffH^nfc i *«jteK**oE«aa*««* 
mw<Dwmmj&*7K'? Bf®0 s o 

[04 l] frOH l OSMSKAS^KeBOflM4lJA« 
[04 2] HN 2 

[043] &wm3(DRmmmsk&K&w<omGmi&* 

[04 4] flM 3 ^jg*f§yr« B B a a^eo«Bg^^r 

[045] ff^wj 4 ^s^^s^soa^^ 

[0 4 6] fflIM 5 OSMK A«^tlomitf« 

[047] ^s«6^s^§yffi H B B s^Moa^^ 

[0 4 8] ffSffil 6 t0SWSaffiS*S««O«BS«ric* 

[049] »a»iftitts*©«Bfi*^'rwffiBi'P«So 
[050] ftHffj6os»s«a«^*«o«ie«fi)c* 

[05 l] ffS^J6co^^rfe e B ^S^coMBS1f^ 

[052] itnm<DKmmm^m^mm<Dmmm^7f^ 30 
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AWfttdeg.) 



. (d) 8©^/<^->JR«t«i 



180 
160 
^140 
gl20 

aioo 
5 bo 

§8 

20 




-o-4V 
-M-135" 



-70 -60 -50 -40 -30 -20 



im3 8] 




[04 8] 
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501 
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(31) &m2 002-296585 



[14 1] 




CB4 2] 




[0 4 3] 




-31- 



0 ' 1 



(32) 



ffiffl 2002-296585 



[04 4] 




[04 5] 




CS4 6] 




-32~ 




[05 0] 





-33- 



(34) 



f$M 2002-296585 



[14 9] 




-34- 



(35) 



2002-296585 



[0 5 2] 
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(51) Int. CI. 7 «9JIB^ 
G 0 2 F 1/13357 
1/1337 

1/137 5 0 0 



F I 

G0 2F 1/13357 
1/1337 
1/137 



5 0 0 



(##) 



(72)fPJ!# fiRB 

W^illm/llIlISTt7*ME±/J^0a^4T@ IS 

(72)«w# «■ a 

»^il|iRJll«tt*JSE±/hBa4'4TB IS 
(72) A&Tffl Wtil 

»^;iiK;iiiiiSrp^E±/hEa*4TB is 

#^Jllm/l|!^m*i^E±/J^ffl*4TB is 

(72)Rfra# « @r 

#^jiimiiii^m^iMK±/J^Ba*4T@ is 



#*JII*ill«STfJ*JHK±/hBa*4TB 1 

(72)3S0£# «5t 

#3S;i|*Jll«JflJ*iRK±/hffl4'4TB l 

F^— 2H042 BA04 BA13 BA15 BA20 

2H088 GA13 HA03 HA08 HA21 HA28 
JA06 

2H090 HB08Y JA02 KA06 LA16 

LA20 MA06 
2H091 FA11X FA11Z FA14Z FA23Z 

FA34Y FA41X GA06 GA13 

HA08 LA16 



-35- 



